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^mm 1 

^1-^0 ) 5 g 3 Omm^ X 6 0 OmmcO/N°^ ^ y ^ ^^-ffy M^^^izj±^^ 
> 1 0 Ot:M^t-z?(iO. 9 V y h;v/:^co^i^L/c^^>^^AL. 10 0"CiiJL 
±0;^^^^e> 0 . 9 V h ;v/':$5'<??^^^ 9 3 X:<Di^mz/'(^v >ir^^^ c: h 
l'iD#f>tLfcH20/' (H20+^^) OtS^JEJtiiLrO. 7 (^MlLTtM-a-^^;^ 

^^-^^ ]y ^ :^if'7 6 ot:/B#K<7)#ia^jg-e^za^^ib 2 1 

«^^^i5taL/io #^tLyi:J^5^ (A-1) =Jr. X^EJIf^gT'l^^Lyt: t i;!> 
M'fb-feU'^AO^tte^i^t-icU hkl (111) \£-^Tb-hm^\^fzm 
^^H^#{il 7. 5 nm-eabo7!io ^/ci<7)5i^5^ (A-1) (7)J;t:^Mm(± 1 4 6 

^•^Stiai") {i 5 . 7 n mT'^) o /io 
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±M(D^m.^^) ^ Aym^ (Ce02t^m#LT5 0*»%=^^;t-r'i>o ) 5 
g*|WI;^i3 3 0 mm ^ X 6 0 0 mmO/"^^ V y i7 7.if'7 1 0 

Q'X:mmtX-\tQ. 9 V h;^/'^0^;I^L7^:^^^agAL. 1 0 or^-lKT)^ 

^^^?>o. 9 V V )vy^(D^^^ 9 svoumz/^y'v yV^'t^ZtKX^ 

nhfLfzE20y (H20+^^) (Did-mittLXO. 7C0ML/cM'^#X*/^V 
7 ^ ;^ ;r ^ ;^ m^'S L> 6 0 r/^^r^ <^#za3l;^T-^fi)6^ ^ 2 1 0 1: 

±iffzm. uciizmmLiTz'^x^^ib, 't<omti 2 ox:xmm<o^^7^mx3 

5 0Vl,Z±if^ 3 5 Orr-SBt^^l^m^, 7 7 Ot:*-e_htf 7 7 OICT'I 5 
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^WLfz^k. ^mL. (B-1) ii)^2. 5 g#^tt7to (B-1) =Sr. 

^5^xitiiit/f^ffi-eiwi^Lfcti^m<k-ti;'^A-e^J9. hki (i i i) tf- 

^•^^h m^Vfzm^^B^Wt 2 5. 7 nmX-^ofzo tfz J; ^ Jt 

2 0-4 0 nm-C^boT^Co 

[0 0 2 4] 

mmm2 

mmmi trac^m-bu -^7^7^^!^ (c e o 2 i^m^L-c 5 om»%^-^^i- 

) 5 g^3 Omm^ X 6 0 OmmO>'NM 1/7 i^X:^''^;^j^^WtI>a:3i<;z».^ 1 
0 0 "C'M^t Tfi 0 . 9V y h )i^/^<D^mLfz^^^mX 1 0 0 Vl^J.±(0 

0. 9 V y h;w/53'<^^^* 9 3X:<^)za^tcyN'-7'i; >^'^^:h:Lt\zi: 

^%hfhfz^2^/ (H2 0+^^) O^EJttLTO. 7 Ojjn^ L/i^^:^f>^ =lr/N° 

^vy^:?. t'y:^m^mizmx l> 3 o r/^rao^^ajSj^TMrs^^^ <b 2 1 0 r 

K±i>mk. MlLfw:*';^;6-^^;^^^ii-^«9#;if3#:> 6 or/B^relt'S 5 0 

vtx-M-WiLtz^k. Mtc 7 7 ortT-i 2 cc/i^r^-e^iaL. 7 7 oicei 5 

NFr^1^#L/ct^. i^*PL> (B-2) ;ei^2. 5g#<btLfco (B-2) 

^Sr. #*XiaiiI4ff^eTig^Lfci::i^m'ft:-tU -^A-e^!?. . hk i (i i i 

) m-^'(DimB^B^mt2 8. 5nm-e*o7to 13. 0m2//g-?r, B E 
mmt'^mte 4 nmT'^oT^Co ?fe*a«^^m^m^"e-^fe^^ii 2 0-4 
0 nm'Cibo^o 
[0 0 2 5] 

^^^^•i 3 

1 ^ 1^ l^m^-^ U ATK^tJ ( C e O 2 li^mn LT 5 0 tr^^ti" 
-So ; z s^l: 3 Omm^ X 6 0 0mm<7)/'^4 Uy ^ 1 
0 0 t T'ii 0 . 9V y h )VX'^<D^mLfz^^mX 1 0 0 X:iik±(D 
0. 9 i; '7 h;^/^co^^^8 0 roST&ti/^-y; :y^*^^:h^t\zi. 
y)nhKfz^2^y (H20+^^) O^ffiJttLTO. 5 5 <7)iinii L/v:^'^;^?-^ 
I/-;/ ^;^*'7;^j^^W^c^XL^ 3 O 'C/'B#F^<7)#MjSt?mra;d^?> 2 1 0 
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m-fk-bv '>A(7)#i4tf-^ ^-ifcL. hk 1 (111) mx-mm^^u'T-mi I 

4. 9 nm-^^o/co i/iC:0|9-5^ (A-3) J; ^Jt^M#(± 1 

6 7m2/gT^ BET^^#3Ki^@{i5. 0 nrnT^^o/io 
[0 0 2 6] 

±ffi<^>^m-b'; '!7A7K^t; (C e 0 2 tcm^UT 5 0 S»% ^-^;ti-^ o ) 5 
g^mW.\iZ3 Omm^ X 6 0 Omm^^/^°-^ V .y i5';^#7Xi§fe^^tz>0:3i<;5^, 1 0 
0 "CJgfe^t Tti 0 . 9 V V h ^v/^S-O^;!^ Lfc^^=£rSA L. 1 0 0 "CiiiUicOM 
m^>hO. 9 '7 h ;^/'35'<7)^^^ 8 O'COzat&tC/N'T'i; >i>":^-lir;5)vlttcj: i} 
#'btt/iH20/ (H20+^^) (7)55^11]^^ LTO. 5 5 (Olinvl Lfcrl'^:^;';?^ =Sr/^• 
-^ I- y iJ' *'7;^j^^^ic#A 3 0 r/B#^o#iai^j^-e^fi>&='e> 2 i o r 

lc±ttYc^. ■}3UMLfz:ff:^^±tb. ^(O^k^tl 2 0 'C/'^F^O^zajUgTS 5 0 

■ci'Jitf. 3 5 or-es^^^m^. 7 7 o*ctT'±tf 7 7 or-ei 5^r^l^# 

Lfcm^ ?^*PL. (B-3) ^^2. 5 g^i^^fzo (B-3) 

XM(llJlf^g-e|^5gLy^:^^;5^^fc-bU -^AT'^)*), hk 1 (ill) mxoi 
^B^^^it2 7 . 7nmt?^o7^:o 14. Im2/g-e, BET^m#J^^S 
ti 5 9 nmr^ofzo im^amT-^m^m^T— ^Si^^fi 20~40nm-e^ 

[0 0 2 7] 

^ifeflJ4 

mmm i a: iwi c^^m-t u ATKfntr ( c e o 2 tcj^^ lt 5 0 Mm% ^^^-r 

0 0 ri^^ t "Trti 0 . 9V y h }VX^<Dm.m Ltz^^^mX L> 1 0 0 X:i^^±<D 
^^if^hQ . 9 V '7 h }VX'^<D^%^ 9 3 x:<Di^mzj^':f') >ir'^^:h^hKi. 
^^^hflfzE20y (H20+^^) O^EEifctLTO. 7 <^)SPS LTtrg-a-^Ify^ 

iJ'T^^^^ife^w^^^AL^ 6 ovy'mm<D^u^mxM^^y()^h 3 5 or 

^^^flXi9ffiL7^Co #^tT-7^:3iS-5^ (A-4) =Sr. X^ll4ff^gt?|WI^ Lfz ^ 
'fb-lr V -i/ fc— h k 1 (111) MT-<^)X#v^B^HT-@{i 1 7 
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. 1 nm-eabofco tfz^LCD^^ (A-4) <7):ff:^m.M^i^Jli^itm'mmiil 4 
lm2/gT\ BET^^miL^mitb. 9nm-e^o/io 
[0 0 2 8] 

±fBi:|SID^m"t';'^A7K^nl7 (C e O 2 l^^^bt 5 OMm:%^^mt^o 
) 5 g =l:|W|;^t3 3 0 mm ^ X 6 0 0 mm<D.^-^^ U y ^ :^^^^Kji:Tii^. 

1 0 ovrnj^t-cito. 9 V y V )uy'^(DtmLfz^M^mxL. ioo°cj^± 

J:»?#«btL7tH20/ (H20+^) O^JEit t LT 0 . 7<^MlL/i^'^?!r>?.=& 

^N'-fix^yi^x^yxM^i'tc^AL. 6 ^x,/w'^(r>m-u^m^m^i)-h^ 5 0 

^^^±1/7^:^^. mWX^fzifTs-^^^^ ^(n>mtl 7 0°Ct-ei 2 O-C/Btr^tri 
lf> 7 7 O-C-ei 5B#^^#L7t:^^. i^iPL. (B-4) ;6-'2. 5 g#t>tL 

•7to (B-4) J^^x«ailIiif^aT*|wi^L/itc:;5m'fl:-feU't7A-e^i9 

>.hkl ( 1 1 1 ) ffi-eOX^*t^^^(i 3 5 . 1 nm-e^o/co 1 2. 4 m 

2 / g BE T?*«#fi^#(i 6 7 n m^t?^ o t 

2 0-5 0 nmT'^oTto 
[0 0 2 9] 
Jfc^^l 

\hn l^^m^r i; A7X^Pt? (C e O 2 \Z.^n\^X 5 0 M*% ^-^^1" 
) 5 gS:3 Omm^ X 6 0 0mm<7)/NW-;'i>;^:;r^;^j^^^tcft3i^, 1 

0 0 r^^t T'{± 0 . 9 V > JV/^(DW^\^fz^%^^X L. 1 0 0 "CmjiO 

^fiK-^* 0 . 9 ^7 b ;v/:$9^<7)^^^ 6 5 t:o7a?&tc/tr i; yif'^^-h^h\zx. 

^%hP.fzYi2^/ (H20+^^) <7)MJttLT0. 2 <75M Lf^rl^:^';^ ^/n° 
I- iSvMMLm\z.m^JK L^ 6 0 "C/^F^ <7)^ja^^-eM?a^^'b 2 1 0 1: 

^-^i3i»9mL/zo #?>tt7t5&5^ (c-1) =sr. y.m.ws^mm.'n^^x.fzh^'hn. 

'fb-b';'>Aco#ttt:-^^-iS:L. hk 1 (11 1) ®-t:>c9X«^|§B^ai^@{i7. 

1 nm-e^oT^io (C-1) J; ^Jt^M^fi 1 7 4 
m2/g-t?, BET&^^3^S?-#{±4. 8 nm-C^ofCo 

[0 0 3 0] 
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±m<7>^mt^)^Aym^ (CeO2t^m#LT5 0fi»%*^;tf ) 5 
gim^K3 Omm^ X6 0 Omm<7)/^M V iJ' >^ ?!f ^7>it||^^t3ttJ2i«^> 1 0 
OVmmtX-l±0. 9 V h;l-/':8^<0^;^L7t:^^^AU 1 0 OViik±<Dj^ 
^i)^hO. 9 V V)V/'5^(D^%^ & 5 t:<^?at§-tcy<y V >i5^$-li:^^fctcj:i9 
#^tt7tH20/ (H20+^^) O^ffiibt LTO. 2 L/crl'^:^r>^ ^/n'^ 

V ^ 7. ;?r^ X^^WtC^A L. 6 0 t:/B#rBl<0#?^iSjg-t?^?a:6^ 2 1 0 ric 
±tf/v:m. WL/v:;^r;^*jti6. ^omn 2 0 r/Btr^O^SilJIg-e 3 5 CC 
t'±frf . 3 5 0 rr- 5 I^rai^^m. 770'Ct'C±tf. 770t:-t?15 f^m^w 
L/cm. ?^*PL> (D-1) ^^2. 5 gnhfifzo (D-1) 

xiaiaiff^g-eiwi^L/ct i;5.m^k-ti; -^A-e^i^. hk i (i i i) M-eox 

B^^m^mtSO. 1 nmt?^o7to 3. 9m2/'gtr, BET?*m#^^#{i 
2 11 nmT-*o7to ^SMm^Pi«^lll^'t?->^:5g^#(i 2 0~300nmt 

[0 0 3 1] 

mmm 1 1 DRm-t v atk^^ (c e o 2 i-i^#lt 5 o«fi%^'^;g-i- 

) 4 0 0 g^2 Omm j5 X6 0 OmnK^SUSS^jt^^^tc-ff^i^, 1 0 0 "C 
i^^tTfiS V -7 V ]l^y^<D^mLfz^M^mXU 1 0 Ot:Jii.Ji<^;^^;$-ib 5 

/ (H20+^^) (^^s-ffijta: LTo. 7 (ommLfzm.^'ffy^t: su smmmmi' 

mXL. 3 0'C/Bt^<D#faiiJ^T>MS.;6-^ 2 1 0 "Cfrc±lf /cf^, 5 i; h 
^<7)^;^L7^c^^ti^i';#^fcm> I 2 0X:y^mx-3 5 OVtX-^UL. 3 5 
0 r-e 5 mm^WL/z^^. 7 6 4 r S T-#?a 7 6 4 *CT- 1 5 mm^WLfz^ 
^ ?^*PL. igl^J^2 0 0 g=Sr^§mL;^j:o ^fbtT-jti^jfe (B-5) Xi^llliff 

^MT?I^^L7tt^;!,m^k-fci;'>A<7)#i4if-i^ t-i6:L. ifzi<7)j|^5^ (b- 

4) <^;^f:^^*i*tc i^Jt^M^ti 1 4. 2in2/'gt:\ B E T?*m#&^#(4 

5 8. 6 n mt?^ o ^ fzM^mm^mmmmmx-^u^mt 2 o - 4 o n 

mX^^fZo ^(Dm^t:2mm*)MU (B-S) =^4 0 0 g#7^Co 

%S7 cmXS$2 1 cmO^-';^^W^^^l3lmm^Og|5^^S^[:v;i/r3 
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-re-Xs. 8 k gSrft^.^. tfPjttTtm'fb-feU'i^AJ^^ (B-5) 3 8 0 g 
. m:^7 6 0 gRV^l 0%mm5. 8 g^^±^^, 6 0 r p m-^ 4 0f Lfc 
o m.7kX-yKmLm^L^j::A^h}^-X^mLfz^k. @S^t8*#Jl£2 0S»%, pH5 

-=Sr3 0 Ot:-e^:^LT#^tLfz5^<7)BET^m^fe^#Ji4 1 nmT'^o/io 
tfcl/-Hf-[lliJf-^5f»#{iD 1 0 = 7 9 nm, D5o = 2 8 5 nm, D9o = 
13 13 nmX-^-ofzo 
[0 0 3 2] 
Jfc^^^2 

^WU 1 t m Cj^m-b V A7KfO% (C e O 2 LT 5 0 m4% 

•f^o) 4 0 0 g=S:2 Omm^ X 6 0 OminOSUSMi^^l=tItbii«J5^. 5';-;/ 
>;V'/':$3'OWtTVi:&v>^^5Sr^XL5&>5^^. 1 2 Or/^^-CS 5 ort-e 
#zaL. 3 5 or-eS^F^l^Ljtm^ 7 0 5t:$T-#SL, 7 0 5*0^1 5B# 
rem^L/im. <%4PL. i%mm2 O O g^l^imtT^Co (D-2) 

Ol^* (D-2) <Dif7.m.mmK^^immm^t2 2. 7m2/'gr'. BET?* 

2 0-80 nmT-^of^o (^^{^^ 2 111^.0 ^SL. (D-2) *4 0 0 

g#fCo 

[0 0 3 3] 

4^#7cmX:R$2 1 c mO^'j ^"f" V i-M#^tCl mm ?5 (7)^^^^>fbv?;V 
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